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(54) Body hair treating implement 

(57) A body hair treating implement includes an 
electrical heating element (13a) which generates heat 
when energized to bum and cut a body hair in contact 
therewith, wherein at least one of the following features 
is provided on a circuit board (12) to be arranged in the 
implement body: an electrode member (12a) which is 
adapted to supply the electrical power to the electrical 
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heating element (13a) of the cartridge (13); a tensing 
spring (12h) for tensing the electrical heating element 
(13a); electrical switching contact pieces (12m) of a 
power supply ON-OFF switch for the electrical heating 
element (13a); and a power receiving connector (12s- 
12t) which is electrically connected to an external power 
source. 
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SUMMARY OF THE INVENTION 

[001 4] It is the primary object of the present invention 
to provide a safe hair treating implement in which it is 
possible to prevent a finger tip or other foreign member 
from entering the opposed comb tooth plates. 
[0015] Another object of the present invention is to 
provide a simple, inexpensive and high-quality hair 
treating implement in which the assembling operation of 
the parts can be standardized and no wiring operation 
is necessary, thus resulting in an increased yield of the 
parts or products and a reduced manufacturing cost. 
[0016] According to an aspect of the present inven- 
tion, there is provided a body hair treating implement 
including a pair of opposed and spaced comb tooth 
plates and an electrical heating element which is pro- 
vided between the comb tooth plates and is brought into 
contact with body hair combed by the comb teeth of the 
comb toolh plates, so thai when the electrical heating 
clement is supplied with the electrical power, the heating 
element generates heat to burn and cut the body hair in 
contact therewith, wherein the opposed comb teeth of 
the opposed comb tooth -plates are entirely or partly in- 
terconnected at their tip ends in the form of an arch. 
[0017] According to another aspect of the present in- 
vention, there is provided a body hairtreating implement 
including a pair of opposed and spaced comb tooth 
plates and an electrical heating element which is pro- 
vided between the comb tooth plates and is brought into 
contact with body hair combed by the comb teeth of the 
comb tooth plates, so that when the electrical heating 
element is supplied with the electrical power, the heating 
element generates heat to burn and cut the body hair in 
contact therewith , wherein the comb teeth of at least one 
of the opposed comb tooth plates are entirely or partly 
bent inward at their tip ends toward the corresponding 
comb teeth of the other comb tooth plate. 
[0018] The comb tooth plates can be integrally formed 
as a comb tooth unit which can be detachably attached 
to an implement body. 

[001 9] According to still another aspect of the present 
invention, a body hair treating implement includes an 
electrical heating element which generates heat when 
energized to bum and cut a body hair in contact there- 
with, said electrical heating element being made of a re- 
movable cartridge which can be detachably attached to 
an implement body, wherein electrical contact pieces 
which are brought into contact with the cartridge at- 
tached to the implement body to supply the electrical 
power to the electrical heating element of the removable 
cartridge from the implement body are provided on a cir- 
cuit board to be arranged in the implement body and are 
electrically connected to an electronic circuit of the cir- 
cuit board. 

[0020] In an embodiment, a tensing means fortensing 
the electrical heating element of the removable cartridge 
attached to the implement body is provided on a circuit 
board to be arranged in the implement body. 



[0021] In another embodiment, electrical contact 
pieces for a power supply switch to select the power 
supply to the electrical heating element of the removable 
cartridge are provided on a circuit board to be arranged 

5 in the implement body and are electrically connected to 
an electronic circuit of the circuit board. 
[0022] In yet another embodiment, a power receiving 
connector which can be connected to an external power 
source is provided on a circuit board to be arranged in 

10 the implement body and are electrically connected to an 
electronic circuit of the circuit board. 
[0023] According to another aspect of the present in- 
vention, in a body hairtreating implement including an 
electrical heating element which generates heat when 

15 energized to burn and cut a body hair in contact there- 
with, said electrical heating element being made of a re- 
movable cartridge which can be detachably attached to 
an implement body, at least one of a) electrical contact 
pieces which come into contact with the removable car- 

20 tridgeattachedto the implement body to supply the elec- 
trical power to the electrical heating element of the car- 
tridge; b) a tensing means fortensing the electrical heat- 
ing element of the removable cartridge attached to the 
implement body; c) electrical switching contact pieces 

25 of a power supply ON-OFF switch for the electrical heat- 
ing element of the removable cartridge attached to the 
implement body; and d) a power receiving connector 
which is electrically connected to an external power 
source is provided on a circuit board to be arranged in 

30 the implement body. 

[0024] In another aspect of the present invention, at 
least one of a) an electrode member which is adapted 
to supply the electrical power to the electrical heating 
element of the cartridge; b) a tensing means fortensing 

35 the electrical heating element; c) electrical switching 
contact pieces of a power supply ON-OFF switch f orthe 
electrical heating element; and d) a power receiving 
connector which is electrically connected to an external 
power source is provided on a circuit board to be ar- 

40 ranged in the implement body. 

[0025] The heating element can be a heating wire or 
heating tube which directly or indirectly generates heat 
when energized to bum and cut the body hair in contact 
therewith. 

^5 [0026] The electrical switching contact pieces of the 
power supply ON-OFF switch for the electrical heating 
element can be made of two elastic conductors which 
are supported at the base ends thereof by the circuit 
board and which can be elastically deformed so that the 

50 front ends of the elastic conductors are brought into con- 
tact with each other to close a power supply circuit. The 
elastic conductors are interconnected at the base ends 
thereof and are provided with longitudinal axes extend- 
ing in different radial directions with respect to the inter- 

55 connected base ends thereof. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] The invention will be described below in detail 
with reference to the accompanying drawings, in which; 

Figures 1 a through 1 e are a right side view, a plan 
view, a bottom view, a front elevational view and a 
back view, of a hair treating implement according to 
an embodiment of the present invention, respec- 
tively; 

Figure 2 is an enlarged perspective view of a comb 
tooth plate of a hair treating implement shown in 
Figs. 1a through 1e; 

Figure 3 is an enlarged cross sectional view of a 
comb tooth plate portion of a hair treating implement 
shown in Figs. 1a through 1e; 
Figures 4a and 4b are enlarged cross sectional 
views of two different examples of a comb tooth 
plate portion of a hair treating implement; 
Figure 5 is a partial bottom view of a hair treating 
implement according to another embodiment of the 
present invention; 

Figure 6 is an enlarged cross sectional view of a 
comb tooth plate portion of a hair treating implement 
shown in Fig. 5; 

Figure 7 is a back view of a hair treating implement 
shown in Fig. 5; 

Figures 8a through 8c are enlarged cross sectional 
views showing three different shapes of a bent tip 
of a comb tooth plate portion of a hair treating im- 
plement shown in Fig. 5; 

Figures 9a through 9e are a right side view, a plan 
view, a bottom view, a front elevational view and a 
back view, of a hair treating implement according to 
another embodiment of the present invention, re- 
spectively; 

Figure 1 0 is a perspective view of an implement 
body, a heater cartridge and a DC converter shown 
in Figs. 9a through 9e; 

Figure 11 is an exploded perspective view of an im- 
plement body shown in Fig. 1 0; 
Figure 1 2 is a plan view of an internal structure of 
an implement body shown in Fig. 1 0; 
Figures 13a and 13b are plan views of an internal 
structure of an implement body having a heater car- 
tridge attached thereto and an implement body in 
which a rear end of a heater cartridge is moved rear- 
wardly by rotating a heater detachment lever, re- 
spectively; 

Figure 1 4 is a perspective view of a circuit board; 
Figure 1 5 is an exploded perspective view of a cir- 
cuit board; 

Figure 1 6 is an enlarged schematic plan view of two 
electrical contact pieces; 

Figure 1 7 is a perspective view of a heater cartridge 
to be attached to an implement body; 
Figure 1 8 is an exploded perspective view of a heat- 
er cartridge; 



Figure 19 is a perspective view of a rear end of a 
heater cartridge and a metal leaf spring as a tensing 
means; 

Figure 20 is an explanatory view of a metal leaf 

5 spring acting on a heater cartridge; 

Figure 21 is an explanatory view of a metal leaf 
spring acting on a heater cartridge shown in a po- 
sition different from a position shown in Fig. 20; and, 
Figure 22 is a schematic view of a rigid rod or tubular 

10 body as a heating element. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0028] Fig. 1 (Figs. 1a through 1 e) through Fig. 4 show 
15 a first embodiment of the present invention. 

[0029] A body hair treating implement 1 0 is provided 
with a hand grip 1 (shank portion), a head 2 which is 
integrally provided at the tront end of the hand grip 1 , a 
pair of opposed right and left comb tooth plates 3, 3 
20 which are provided on lateral sides of the head 2, a thin 
nichrome wire 5 which constitutes an electrical heating 
element extending in a space w defined between the 
comb tooth plates 3 and 3 in the longitudinal direction, 
and two switches 5, 5 in the form of a push button pro- 
25 vided on the side portions of the implement body 1 0 at 
the junction between the hand grip 1 and the head 2. 
The hand grip 1 is in the form of a circular cylinder or 
tube which can be easily held by an operator's one hand. 
In the illustrated embodiment, the cylindrical hand grip 
30 1 defines therein a battery compartment which receives 
three SUM-2 batteries connected in series. A plug cap 
6 is detachably attached to the rear end of the hand grip 
1 to close or open the battery compartment. 
[0030] A user holds the hand grip 1 with his or her one 
35 hand; combs the body hair using the comb teeth of the 
comb tooth plates 3, 3; brings the nichrome wire 4 as 
an electrical heating element provided between the 
comb tooth plates 3, 3 into contact with an appropriate 
length of the body hair; and depresses one or both of 
40 the push button switches 5 and 5 using a thumb or index 
finger of his or her hand which holds the hand grip 1. 
[0031] Consequently, the electrical circuit (not shown) 
for the nichrome wire 4 is closed, so that the electrical 
power is supplied to the nichrome wire 4 from the bat- 
45 teries accommodated in the hand grip 1 . As a result, the 
nichrome wire 4 generates red-heat immediately, so that 
the body hair which is in contact with the heating ni- 
chrome wire 4 is burned and cut. When the switch 5 is 
released, the power supply to the nichrome wire 4 is in- 
50 terrupted, so that the temperature of the nichrome wire 
4 is rapidly decreased. 

[0032] In the illustrated embodiment, it is possible to 
supply the electrical power to the nichrome wire from a 
commercial power source through a DC converter with - 
55 out loading the batteries in the hand grip 1 . To this end, 
the hand grip 1 is provided on the rear end thereof with 
a power receiving receptacle 7 in which an output ter- 
minal (plug) of the DC converter (not shown) can be in- 
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serted. Consequently, when the push button switch 5 is 
depressed, the electrical power is supplied to the ni- 
chrome fine wire 4 provided between the opposed comb 
tooth plates 3 and 3, so that the nichrome wire 4 gener- 
ate red- heat. The power supply to the nichrome wire 4 
is indicated by an indication lamp 8 made of a light emit- 
ting diode or the like. 

[0033] Since the heating element is made of a ni- 
chrome fine wire, the wire may be broken. If this occurs, 
it is desirable that the broken wire can be easily re- 
placed. To this end, the nichrome wire 4 is formed as a 
removable heater cartridge C (Fig. 2) which is detacha- 
bly attached to the implement body. Thus, when the ni- 
chrome wire is broken, the heatercartridge C is replaced 
with a new heater cartridge. The heater cartridge C is 
inserted in the head 2 through an insertion opening 9 
formed at the front end of the head 2. 
[0034] When the heater cartridge C is loaded in the 
implement body, the heater cartridge is electrically con- 
nected to a power supply circuit of the implement body. 
The nichrome wire 4 extends tensely in the longitudinal 
direction of the implement body between the opposed 
comb tooth plates 3 and 3. 

[0035] A heater detachment lever 3c is actuated to 
move the heater cartridge C loaded in the implement 
body in the direction opposite the attachment (insertion) 
direction, so that the grip portion of the heater cartridge 
C is protruded from the insertion opening 9. Conse- 
quently, a user who grasps the grip portion of the heater 
cartridge removes the same from the implement body. 
[0036] In the illustrated embodiment, the opposed 
comb tooth plates 3 and 3 are interconnected to form a 
generally U-shape (in the form of an arch), so that the 
opposed comb teeth 3a, 3a are interconnected at the 
front ends thereof. 

[0037] Not only can the body hair be easily combed 
by the arch-shaped comb teeth 3a, but also a finger tip 
or other members cannot enter the space between the 
comb tooth plates 3 and 3, thus resulting in an enhanced 
safeness. 

[0038] In the illustrated embodiment, a comb tooth 
unit U having the opposed comb tooth plates 3, 3 with 
the comb teeth 3a, 3a interconnected at the tip ends 
thereof in the form of an arch as mentioned above is 
detachably attached to the head 2 of the implement 
body. 

[0039] The head 2 of the implement body is provided 
with a projection or recess (not shown) which can be 
engaged by a recess or projection provided on the comb 
tooth unit 0 to firmly connect the comb tooth unit U to 
the head 2. The comb tooth unit U can be detached from 
the head 2 by disengaging the projection from the re- 
cess. 

[0040] Alternatively it is possible to detachably attach 
the comb tooth unit U to the head 2 by means of screws, 
etc. Any detachable attachment of the comb tooth unit 
can be used. 

[0041] Owing to the detachable attachment of the 



8 

comb tooth unit U to the head 2, the comb tooth unit U 
can be easily washed after it is detached from the head 
or the comb tooth unit can be easily replaced with a new 
one when the comb tooth is broken. 

5 [0042] The comb tooth plates 3 and 3 or the comb 
tooth unit U can be molded of heat-resisting plastics, 
ceramics, or a metal, or the like. 
[0043] For instance, the comb tooth unit U can be also 
made of a thin metal plate which is punched so as to 

10 have a number of parallel slits and which is thereafter 
bent into U-shape. It is possible to provide a guide rail 
for the heatercartridge on the inner surface of the comb 
tooth unit U. 

[0044] The shape of the comb teeth can be optionally 
is designed. Figs. 4a and 4b show two different shapes of 
the arch comb teeth by way of example. 
[0045] It is possible to provide arch comb tooth plates 
whose comb teeth are partly or alternately interconnect- 
ed. 

20 [0046] Figs. 5 through 8 show a second embodiment 
of the present invention. 

[0047] In this embodiment, all the comb teeth 3a and 
3a of the opposed comb tooth plates 3 and 3 are bent 
inward at the front ends. The distance between the op- 
25 posed bent front ends of the comb teeth 3a and 3a is in 
the range of 0.5 to 1 mm. 

[0048] Other structure of the hair treating implement 
in the second embodiment is the same as that qfcthe first 
embodiment. 

30 [0049] In the second embodiment, not only can the 
body hair be smoothly combed by the comb teeth 3a 
and 3a of the opposed comb tooth plates 3 and 3, but 
also no finger tip or no other foreign member can enter 
the small space defined between the opposed tips of the 

35 comb teeth 3a and 3a that are bent inward toward each 
other. Thus, a safe hair treatment implement can be re- 
alized. 

[0050] The shape of the bent ends of the comb teeth 
3a, 3a can be optionally designed. Figs. 8a through 8c 
40 show three different shapes of the bent ends of the comb 
teeth by way of example. As can be seen in Figs. 8b or 
8c, it is possible to bent inward only one of the opposed 
comb teeth 3a, 3a. 

[0051] It is also possible to bent inward only some of 
45 the comb teeth of one of the opposed comb tooth plates 
3, 3 toward the other comb teeth. Alternatively, it is pos- 
sible to combine the arch comb teeth in the first embod- 
iment and the comb teeth in the second embodiment. 
[0052] As can be understood from the above discus- 
50 sion, according to the present embodiments, in a hair 
treating implement in which the two comb tooth plates 
are spaced and opposed, and the heating element is 
provided between the comb tooth plates to come into 
contact with the haircombed by and placed between the 
55 adjacent comb teeth, when the heating element is sup- 
plied with the electrical power, it generates red -heat to 
burn and cut the body hair in contact therewith. 
[0053] In an embodiment, the tips of all or some of the 
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plates Thus, a safe hair treating implement can be 
tween the opposed comb plates. nu*. 

SiiS 

economically replaced with a new -unit 
,00561 Still another embodiment of the P^entmve 
!° n will be discussed below with reference to F.gs. 
through 22. 

0) Basic Structure of the Hair Treating Implement 
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(2) circuit Board 1 2 and Assembiing of the Implement 
55 Body 10 

ro068] The circuit board 12 will be «P lai "° d 
preference to Figs. 14 and 15. The c.rcutt board 12 
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is adapted to control the power supply to the nichrome 
fine wire 13a as an electrical heating element. 
[0069] In the illustrated embodiment, the circuit board 
12 is made of a printed circuit board having a predeter- 
mined shape of an insulated planar substrate which is 5 
provided thereon with a predetermined conductor pat- 
tern. Electric elements 100 (transistors, diodes, resis- 
tors, condensers, LED, etc.) are arranged on the sub- 
strate and are soldered to the conductor pattern to pro- 
vide desired functions. For clarity, the conductor pattern to 
is not shown in the drawings. 

[0070] The electronic circuit of the circuit board 12 has 
the following electric functions. 

a) power supply function to supply the nichrome 15 
wire 13a with the electric power at predetermined 
values of voltage and current when the switches 1 1 e 

are depressed to close the electric circuit; 

b) timer function to automatically stop the power 
supply to the nichrome wire 13a when a predeter- 20 
mined time in which the push button switches 11 e 

are continuously depressed to continue supplying 
the power buttons from the commencement of the 
power supply has lapsed, e.g., after the lapse of 30 
to 50 seconds; 25 

c) state indication function to indicate that the power 
is supplied to the nichrome wire 13a in the power 
supply function a) and that the power supply to the 
nichrome wire 1 3a has been automatically stopped 

in the timer function b), in order to warn the user, by 30 
controlling the light emission state of the light emit- 
ting diode (LED) 101 as an indication lamp. 

[0071] It is possible to prevent an overheating of the 
nich rome wi re 1 3a which is caused when the power sup- 25 
ply thereto continues for a time above a predetermined 
time, by the timer function b). If the power supply to the 
nichrome wire 13a is automatically stopped in the timer 
function b), it is possible to restart the power supply to 
the nichrome wire 13a by depressing the push button 40 
switches 11 e again to reset the power supply function. 
[0072] The light emitting diode 101 as an indication 
lamp in the indication function c) faces the opening 1 1 h 
formed at the front end of the implement body 11 . The 
opening 11 h is covered by a transparent cover 11 g *s 
through which the lighting state of the LED 101 can be 
viewed. 

[0073] The circuit board 12 is provided thereon with 
the following elements. 

50 

a) electrical contact pieces 12a, 12a which come 
into contact with the heater cartridge 13 attached to 
the implement body 11 to supply the electrical pow- 
er to the nichrome wire 1 3a of the heater cartridge; 

b) tensing spring 1 2h for tensing the nichrome wire 55 
13a of the heater cartridge 13 attached to the im- 
plement body 11 ; 

c) electrical switching contact pieces 12m, 12m of 
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a power supply ON-OFF switch for the nichrome 
wire 13a of the heater cartridge. 13 attached to the 
implement body 11 ; and 

d) power receiving connectors 12s and 12t electri- 
cally connected to the external power source. 

[0074] The electrical contact pieces 12a, 12a are 
made of punched metal leaf springs which are held at 
the base ends thereof between insulating supports 12c 
and insulating washers 12d and which are opposed to 
the side surfaces of the circuit board 12. The contact 
pieces 12a, 12a are secured to the circuit board 12 by 
means of screws 12e and nuts 12f. 
[0075] The contact pieces 12a, 12a are provided at 
the base ends thereof with terminals 12b which are 
formed by bending the contact pieces inwardly. When 
the contact pieces 12a, 12a are secured to the circuit 
board 11 , the inwardly bent terminals 12b are inserted 
in and soldered to corresponding insertion holes 12g 
formed in the circuit board 1 2, so that the contact pieces 
12a, 12a are electrically connected to an electronic cir- 
cuit of the circuit board 12. 

[0076] The insulating supports 1 2c and the insulating 
washers 12d are made of an electrically insulating ma- 
terial. In the illustrated embodiment, they are molded of 
polycarbonate plastics. 

[0077] The contact pieces 12a, 12a are elastically 
brought into contact at their front ends with electrode 
portions of the heater cartridge 13 attached to the im- 
plement body 1 1 on the opposite sides thereof to estab- 
lish an electrical connection therebetween. 
[0078] The shape of the contact pieces 1 2a, 1 2a and 
the mounting thereof to the circuit board 12 are not lim- 
ited to those of the illustrated embodiment. 
[0079] The tensing spring 1 2h is formed by punching 
a metal sheet into a predetermined shape of leaf spring. 
The leaf spring 12h is provided with an angle hole 12i 
in which the front end 1 2k of the circuit board 1 2 is per- 
pendicularly engaged, so that the leaf spring 12h can 
be mounted to and held by the front end of the circuit 
board 12. 

[0080] The leaf spring 1 2h comes into elastic contact 
with a movable support (rear substrate 132) of the ni- 
chrome wire 13a of the heater cartridge 13 attacrred to 
the implement body 11 at the front end 12j of the leaf 
spring 12h to provide a sufficient tensile force to the ni- 
chrome wire 13a. 

[0081 ] The tensing spring 1 2h is not limited to the leaf 
spring in the illustrated embodiment and can be of any 
other type of springs. 

[0082] The identical switching contact pieces (elastic 
conductors) 12m, 12m of the power supply ON-OFF 
switch are formed by punching a metal sheet. The con- 
tact pieces 12m, 12m are placed on opposite sides of 
the circuit board 12 and are each provided at the base 
end portions thereof with three terminals 1 2n which are 
bent inward toward the circuit board 1 2. The bent termi- 
nals 12n are inserted in and soldered to corresponding 
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insertion holes 12q formed in the circuit board 12. Con- 
sequently, the contact pieces 12m, 12m are electrically 
connected to the electronic circuit of the circuit board 1 2 
and are secured to the circuit board 1 2. 
[0083] The contact pieces 12m, 12m are opposed to 5 
each other at the front ends 1 2p, 1 2p through an open- 
ing 12r formed in the circuit board 12. The front ends 
12q, 12q are spaced in a free state, so that the power 
supply circuit of the circuit board 12 is open (i.e., the 
power supply circuit is OFF). 10 
[0084] The front ends of the central rod portions 11 j, 
1 1 j (Fig. 1 1 ) provided in the switch buttons 1 1 e, 1 1 e are 
in soft contact with the neck portions (base portions of 
the front ends 1 2p) of the contact pieces 12m, 12m, re- 
spectively. Therefore, when the switch buttons 11 e are *5 
depressed by operator's fingers, the contact pieces 
12m, 12m are elastically deformed close to each other 
by the front ends of the rod portions 11j, 11 j. Conse- 
quently, the contact pieces 12m, 12m are brought into 
contact with each other at the front ends 12p, 12p, so 20 
that the power supply circuit of the circuit board 12 is 
closed (turned ON). If the switch buttons 11 e are re- 
leased, the contact pieces 1 2m, 1 2m are returned to the 
initial position due to the elastic restoring force, so that 
the front ends 1 2p, 12p are disconnected from one an- 25 
other. Thus, the electronic circuit of the circuit board 12 
is turned OFF. 

[0085] Since the contact pieces 12m, 12m are con- 
nected to each other at the front ends 12p thereof to 
close the power supply circuit when any one (or both) 30 
of the push button switches 11e, 11 e is depressed, it is 
not necessary for the operator to focus his or her atten- 
tion upon selection of the push button switches 1 1 e, 1 1 e. 
[0086] In the illustrated embodiment, as may be seen 
in Fig. 16, the contact pieces 12m, 12m are attached to 35 
the circuit board 12 in such a way that the longitudinal 
center axes O-O of the contact pieces define a prede- 
termined angle, i.e., extend in different radial directions 
with respect to the front ends 12p of the contact pieces. 
With this arrangement, the durability of the switches *o 
which are repetitively turned ON and OFF can be en- 
hanced. 

[0087] The shape and the mounting mechanism of the 
push button switches 11 e, 11 e or the electrical contact 
pieces 12m, 1 2m are not limited to those in the illustrat- *s 
ed embodiment. 

[0088] The power receiving connectors 12s and 12t 
which can be electrically connected to the external pow- 
er source are respectively made of a pin electrode 12s 
which extends outward from the rear end 12u of thecir- so 
cuit board 1 2 and a pair of parallel leaf spring electrodes 
12t, 12t provided on opposite sides of the pin electrode 
12s. The pin electrode 12s is soldered and secured at 
its base end to the circuit board 12 and is electrically 
connected to the electronic circuit of the circuit board. 55 
[0089] The connectors 12s and 1 2t are placed in the 
connector hole 11 d formed at the rear end of the plug 
cap 11c when the implement body is assembled. When 
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the output plug 14c of the DC converter 1 4 (Fig. 10) is 
inserted in the connector hole 1 1 d, th e pin electrode 1 2s 
is fitted in the inner cylindrical electrode of the output 
plug 14c and the leaf spring electrodes 12t are elasti- 
cally brought into contact with the outer cylindrical elec- 
trode surface of the output plug 1 4c. Thus, the electrical 
power can be supplied to the implement body 11 from 
the external power source. 

[0090] The shape and structure, etc., of the connec- 
tors 12s and 12t which can be electrically connected to 
the external power source are not limited to those in the 
illustrated embodiment. 

[0091] The assembling operation of the implement 
body 11 will be discussed below with reference to Fig. 
11. 

1) The heater cartridge removing lever 11 i is rotat- 
ably attached to one (first outer shell half) of the two 
halves of the outer shell of the implement body by 
fitting the post 11k provided on the outer shell half 
into the shaft hole formed in the heater removing 
lever 11 i. Thereafter, the coil spring 1 1 p is provided 
between a spring abutment pin 11m provided on the 
outer shell half and a spring abutment pin 11 n pro- 
vided on the lever 11i. Consequently, the lever 11 i 
is continuously biased to rotate in the counterclock- 
wise direction in Fig. 12 about the axis of the post 
11k due to the spring force of the coil spring 11 p. 
The switch button 11 e is internally fitted in the 
through hole 11f for the switch button formed in the 
outer shell half. 

2) The circuit board 12 which is provided thereon 
with the above-mentioned components a) through 
d), i.e., 12a, 12a, 12h, 12m, 12m, 12s and 12t is 
placed on the outer shell half which is provided ther- 
eon with the lever 111 and the switch button 11 e so 
that positioning members 12v, 1 2v provided on the 
circuit board 12 are engaged in corresponding po- 
sitioning members 11q provided on the outer shell 
half. 

3) The other outer shell half (second outershell half) 
which is provided with the switch button 11 e inter- 
nally fitted in the through hole 1 1f thereof is super- 
imposed on the first outer shell half which is provid- 
ed thereon with the lever 11 i, the switch button 11 e 
and the circuit board 12, so that the hooks 11 r pro- 
vided on the second outershell half are engaged 
by corresponding engaging members 11s provided 
on the first outer shell half. Thereafter, the two 
halves 11 are integrally connected by a fastening 
screw 1 1 1. As shown in Fig. 11, a screw insertion 
hole 1 1 u is formed in the second outer shell half and 
a threaded hole 1 1 v is formed in the first outer shell 
half, so that the screw 11 1 can be screwed in the 
threaded hole 11v through the insertion hole 11 u. 

4) The plug cap 11c is fitted to the rear end of the 
hand grip 11b- constituted by the two outer shell 
halves. In the illustrated embodiment, the plug cap 
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11c can be detacbabiy 

(combination of a gro ve and a r , 
transparent cover 11 g * attache , q{ 

[0092] ln , e ^c^\sss 

seal 11W is attached to the ^ jntne insert ion 
cover the head of the s0 tnat the head 

[0093] The ^ e ^J n * e p Sons 1) through 4). 
completed by the assembling ope 12a 
[00 941 Thus, the »1 contact^ p ^ 
which are adapted to supp* Mb- . P«J* tortensing 
heating element 1 3a, the tensing ^ , sw(lching 

lhe electricai ^^^J £ mgt he power supply 
contact pieces 1 2m, 1 2m Toi receiving 
to the electrical heating ^me^the p ^ ^ 

connectors 12s and ^^^^e circuit board 
external power source are P^ J Conseque ntly, 

wh en the circuit board 12 « arra 9 j e _ the 

bQdy , all the above ^ '^^The tensing means 

electricai «^^^^pl«». 12m, 12m. 
12h , the electrical swrtchmg contac p be 

and the power receiving ^^^Therefore. no 
individual arrangements or mcorp here isnoW ir- 

internal components .s necessary. Also, 

ing error. Kimnnneration orthe wiring 



(3) Heater Cartridge 13 

r009 61 The heater cartridge 13 will be dtacu-**- 

[0097] As may be seen m F g. 18. m sufastrates 

\ 3 is essentially comprised ^ s ^ edHne substan- 
13 1 and132 which arespmbyaVsP fanion _ 

tially at the center port, * "£J££^ material, con- 
gitudinally elongatedplateof an nsuia ^ ^ ^ 
ductor pattern layers [Cu) 133 ,13 , electrical 
the front and rear ^f^f^ 0 .1 to 0.14 mm* 
heating element Income fme « extends ^ 
in the illustrated embod ided on the 
tween the a^S2 *«- and the 
front substrate W*™^ on the rear substrate 
downward P ro)ect,on 138 provio side plates 

13 2 at the rear end thereof , * *° direct ion to 

13 9 and that e^end^ the long. ud herebe _ 
hold the front and rear substrates 131 



„~«>IK/ L-shape cross section, 
tween andthathave ag^ra* L of a printed 

[0098] The front *" bstra j;. 3 '* J e conductor pat- 
circuit board whk* 1 is P^f e ^ substa ntially en- 
tern layers 133 the projection 137 

5 tire right side The rear substrate 

of the left side surface ^^Jd which is provided 
132 is made of a P"^™*£ \ 35 an d 136 that lie 
wltn ^ conductor pa^rn laye J 1 tnereof and 

13 Q are interconnected by caulk 3 and 
in ey elets thereof. Likewise, h by caulkmg 

,5 the right side plate 140 are " x Tnerefor e,thefront 
apin 142 inserted .neyeletsthereot. 39 and 

substrate 131 and the en and right sW p ^ ^ ^ 

1 40 are secured together b P>" p(ates 

the illustrated embodiment the left a 9 ^ gnd 

20 139 and 140 aremadeof a metal Pla ^ ^ 

tne pins 141 and 142 are ^^^140 from being 

electricaliy with a large pin 

1 42, the right s.de plate 140 ,s , pr secure sthe 
25 receivin g hole143sothatfheP.n 1 41 ^ ^ 

front substrate 131 to the lett s.de p _ ^ ^ 

contact with the right «de P ate 14 cejving nol6 

•ld.pl*. 1S9hp^^^^ rtMh *-. 
fMsothatthep-n 142 wh^hsec Q twitn the 

30 131 totherightsideplate140doesn o t ^ 

left sl de P^^^SKSi material,the 
pins U1 and142 remade ^ ^ ^ are un . 
large diameter pin receiviuy 

necessary. d tne i e ft and right 

35 [01001 The rear substrate id > , ns q{ ft s , n . 

sideplates139and14^aresecure tateble 

in opposite directions (up and down, 
Sen the left and J^^^A^-nd 
40 [01011 Thenichromew,re13asw tsub , 

strate 131 and the rea P^^J extends therebe- 

Strate 1 f 'the^Se erSment, the effective 
tween. In the " lustrai = • 40 . 50 mm. 

45 length of ^ nichrome w^ > 13a ^ tation mo- 
[01021 The rear substrate 132 wjre 13a , 

rnent due to the tens e '°^ erclockwise direction 
and tends to rotate In the , c oun _ CQnse . 

0.«^taFB.2O*jJt*-2£L or the V-convex 
so quently, the upper obUque s 32 is pre ssed 

shaped front end o\ ^ of the correS pond.ng 

of the implement body 1 1 are P groQVes 
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that guide projections 146 and 147 provided on the left 
and right side plates 1 39 and 1 40 of the heater cartridge 
13 can be slidably fitted in the corresponding guide 
grooves 11 x, 1 1 x. 

[0104] The heater cartridge 13 is inserted between 5 
the comb tooth plates 11a, 11a at the front end of the 
implement body 11 , with the front substrate 131 located 
forward. During the insertion, the guide projections 146 
and 1 46 are slid in the corresponding guide grooves 11 x, 
11x. 10 
[0105] When the heater cartridge is fully inserted in 
the implement body, the front ends of the electrical con- 
tact pieces 1 2a, 1 2a provided on the circuit board 1 2 are 
brought into press-contact with the conductor pattern 
layer 135 of the rear substrate 132 and the conductor 15 
pattern layer 133 of the front substrate 131 , through re- 
cesses 148 and 149 formed in the left and right side 
plates 139 and 140 of the heater cartridge 13 to estab- 
lish an electrical connection therebetween, respectively 
(Fig. 13a). 20 
[0106] The front end 12j of the metal leaf spring 12h 
as a tensing means provided on the circuit board 12 at 
the front end thereof is brought into contact with a recess 
152 formed on the rear substrate 132 of the heater car- 
tridge 1 3, so that the rear substrate 1 32 is biased to ro- 25 
tate in the clockwise direction in Fig. 20 about the pin 
145 against the tensile force of the nichrome wire 13a 
(Fig. 13a, Figs. 19, and 20). 

[0107] Consequently, in the state that the heater car- 
tridge 13 is mounted to the implement body 11 , the ni- 30 
chrome wire 1 3a extends.tensely adjacent to base ends 
of the comb teeth of the comb tooth plates 11a and be- 
tween the comb tooth plates 11a, 11a that are spaced 
from one another at a distance "w". 

[0108] When the switch button 11e is depressed to 35 
turn the power supply circuit ON in the state that the 
heater cartridge is mounted to the implement body, the 
electric currentflows in one of the electric contact pieces 
12a -> the conductor pattern layer 135 -» the nichrome 
wire 1 3a -> the conductor pattern layer 1 33 -» the other 40 
electric contact piece 12a (and vice versa). 
[0109] The nichrome wire 13a extending betweenthe 
front projection 137 of the front substrate 131 and the 
rear projection 138 of the rear substrate 132 is elongat- 
ed due to the linear expansion when it generates heat. 
As a result of the elongation, the rear substrate 132 is 
rotated about the pin 1 45 in the clockwise direction in 
Figs. 20 and 21 by the metal leaf spring 12h (tensing 
means). Consequently, the distance between the front 
and rear projections 1 37 and 1 38 between which the ni- so 
chrome wire 13a extends is increased, so that the elon- 
gation (looseness) of the nichrome wire 13a can be ab- 
sorbed. Thus, the nichrome wire 13a is always kept in 
a tensed state (Fig. 21). 

[0110] If the nichrome wire 13a is broken, the heater 55 
cartridge detaching lever 11 i is manually rotated in the 
clockwise direction about the post 11k against the coil 
spring 1 1 p as shown in Fig. 13b. Consequently, the at- 



tached heater cartridge 13 is pressed downward at the 
front end thereof by the rotating lever 11 i. Thus, the rear 
end (grip portion) 150 of the rear substrate 132 is pro- 
truded out of the front ends of the comb tooth plates 1 1 a. 
[0111] Thereafter, the operator holds the grip portion 
1 50 with his or her fingers and pulls the heater cartridge 
in the direction opposite to the insertion direction to re- 
move the heater cartridge from the space between the 
comb tooth plates. Thereafter, a new heater cartridge 
13 can be inserted in the implement body. 

(Other Operations) 

[0112] The circuit board 12 is not limited to a printed 
circuit board and can be replaced with other substrates. 
[0113] The electric heating element 1 3a is in theform 
of a line or rod extending between the power supplying 
electrodes. The line of rod can be comprised of a heating 
element which is electrically connected to the power 
supplying electrodes and an insulator (outer shell) which 
houses therein the heating element, wherein when the 
insulator is heated by the heat generated by the heating 
element so that the insulator indirectly generates heat, 
no or little elongation or contraction due to the linear ex- 
pansion is caused thereby. With this arrangement, it is 
not necessary to provide a means for tensing the electric 
heating element, thus resulting in a simplification of the 
structure. 

[0114] Fig. 22 shows an example of such heating el- 
ement 13a. The heating element 13a is comprised of a 
rigid thin rod or tube a core (heating wire) 13aa made of 
nichrome fine wire whose diameter is in the range of 0.1 
to 0.14mm<t>, and a tubular body 13ac of nickel (formed 
by, for example, drawing) which is provided on its inner 
surface with an insulator 13ab of, for example, alumina. 
The core 13aa is inserted or embedded in the insulator 
13ab. The leading ends 13ad, 13ad of the nichrome wire 
13aa extend outward from the tubular body 13ac and 
are connected to the power supply electrodes. The total 
thickness of the tubular body 13ac and the insulator 
13ab is in the range of 0.2 to 0.4 mm. 
[0115] The power supply system is not limited to the 
external power supply system using an external power 
source, in which the power is supplied to the implement 
from the commercial power source through the DC con- 
verter 14. The internal power supply system in which a 
dry battery or storage battery is incorporated in the im- 
plement body can be also used. 

[0116] The present invention is not limited to a hair 
treating implement using a detachable heater cartridge 
having an electric heating element and can be applied 
to a hair treating implement having a built-in heating el- 
ement. 

[0117] As can be understood from the foregoing, ac- 
cording to the present invention, since the electric con- 
tact pieces which are brought into contact with the heat- 
er cartridge attached to the implement body to supply 
the electrical power to the electric heating element of 
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the heater cartridge from the implement body are pro- 
vided on the circuit board arranged in the implement 
body and are electrically connected to the electronic cir- 
cuit of the circuit board, the contact pieces can be ar- 
ranged in the implement body together with the circuit 5 
board. 

[0118] Consequently, no separate placement or wir- 
ing-operation of the contact pieces is necessary. In ad- 
dition, there is no fear of a wiring error. Furthermore, no 
wiring operation is needed in the manufacturing process 10 
of the hair treating implement. This effect is the same 
as that expected from the printed circuit board. 
[01 1 9] Since the tensing means for tensing the heat- 
ing element of the heater cartridge attached to the im- 
plement body is attached to the circuit board arranged is 
in the implement body, the tensing means can be auto- 
matically arranged in the implement body when the cir- 
cuit board is arranged in the implement body. 
[0120] Consequently, no separate placement of the 
tensing means is necessary. Hence, there is no fearthat 20 
the tensile force by the tensing means is weakened due 
to a placement error. Furthermore, assembling opera- 
tion can be simplified. This effect is also equivalent to 
that of the printed circuit board. 

[0121] Since the electrical contact pieces for the 25 
ON-OFF switches for switching the power supply to the 
heater cartridge attached to the implement body is at- 
tached to the circuit board arranged in the implement 
body and is electrically connected to the electronic cir- 
cuit of the circuit board, the contact pieces can be auto- 30 
matically arranged in the implement body when the cir- 
cuit board is arranged in the implement body. 
[0122] Consequently, no separate placement or wir- 
ing of the electrical contact pieces for the ON A OFF 
switches is necessary. Hence, there is no fear of a wiring 35 
error. Furthermore, no wiring operation is needed in the 
manufacturing process of the hair treating implement. 
In the prior art, the switch provided on the substrate or 
circuit board is used, but the contact pieces for the 
switch are not provided on the circuit board or substrate. 40 
The number of the manufacturing process and the 
number of the components can be reduced in the 
present invention. 

[0123] Since the power receiving connector which 
can be electrically connected to the external power 45 
source is attached to the circuit board arranged In the 
implement body and is electrically connected to the 
electronic circuit of the circuit board, the power receiving 
connector can be automatically arranged in the imple- 
ment body when the circuit board is arranged in the im- so 
plement body. 

[0124] Consequently, no separate placement or wir- 
ing of the power receiving connector is necessary. 
Hence, there is no fear of a wiring error. Furthermore, 
no wiring operation is needed in the manufacturing proc- 55 
ess of the hair treating implement. In the prior art, the 
connector provided on the substrate or circuit board is 
used, but the contact pieces for the connector are not 



provided on the circuit board or substrate. The number 
of the manufacturing process and the number of the 
components can be reduced in the present embodi- 
ment. 

[0125] In the present embodiment, the electrical con- 
tact pieces which are adapted to supply the power to the 
electrical heating element, the tensing means for tens- 
ing the electrical heating element, the electrical switch- 
ing contact pieces for switching the power supply to the 
electrical heating element, and the power receiving con- 
nectors which can be connected to'the external power 
source are provided on the circuit board to be arranged 
in the implement body. Consequently, when the circuit 
board is arranged in the implement body, all the above 
mentioned components can be arranged together in the 
implement body. Therefore, no individual placement or 
wiring of the internal components is necessary. Also, 
there is no wiring error. 

[0126] The present invention is not limited to a hair 
treating implement using a detachable heater cartridge 
having an electric heating element and can be applied 
to a hair treating implement having a built-in heating el- 
ement. 

[0127] According to the present invention, the assem- 
bling operation or the wiring operation can be simplified 
or eliminated, and thus not only can the yield of the parts 
or products be increased, but also the manufacturing 
cost can be reduced. Consequently, the high quality and 
inexpensive products can be produced. 



Claims 

1. A body hair treating implement including an electri- 
cal heating element which generates heat when en- 
ergized to burn and cut a body hair in contact there- 
with, wherein at least one of the following features 
a), b), c) and d) is provided on a circuit board to be 
arranged in the implement body: 

a) an electrode member which is adapted to 
supply the electrical power to the electrical 
heating element of the cartridge; 

b) a tensing spring for tensing the electrical 
heating element; 

c) electrical switching contact pieces of a power 
supply ON-OFF switch for the electrical heating 
element; and 

d) a power receiving connector which is electri- 
cally connected to an external power source. 
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